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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a method for inexpensively 
manufacturing with a good productivity a high-performance 
semiconductor device which can input and output not only an 
electrical signal but also an optical signal while keeping a form of 
chip size package, and which is provided with electrode pads 
directly connectable to a printed circuit board to allow a multiplicity 
of optical inputs and outputs. 

SOLUTION: In the semiconductor device, a semiconductor 
integrated circuit is provided at its periphery with surface emitting 
type lasers, light emitting diodes or an array thereof which has both 
positive and negative electrodes provided on a side opposite to a 
luminous surface, a surface type optical element 12 having surface 
type photodetectors with both positive and negative electrodes 
provided on a side opposite to a light receiving surface or having an 
array thereof, is connected to a chip by solder bump means with an 
electrode surface 11c of the optical element directed downwards. 
Further electrodes for connection of electrical signals to a printed 
circuit board 1 7 as well as a mechanism for input and output of 
optical signals are provided. 
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